2'-5' oligoadenylate synthetase and its relationship to HLA and genetic markers of insulin-dependent diabetes mellitus.
Cytokines and their related enzyme pathways may play a part in the development of insulin-dependent diabetes mellitus (IDDM). We have therefore studied the activity of the enzyme 2'-5' oligoadenylate synthetase (which is induced by both interferon and the tumour necrosis factors) in circulating mononuclear cells from 40 subjects with IDDM and 32 healthy control subjects. There was no difference in mean basal enzyme activity between the two groups. A polymorphism of the 2'-5' oligoadenylate synthetase gene, not previously described, was found using the restriction enzyme Bam HI. There was no association of 2'-5' oligoadenylate synthetase genotypes with IDDM, but there was a significant correlation between basal 2'-5' oligoadenylate synthetase activity and 2'-5' oligoadenylate synthetase genotypes. Significantly higher mean basal levels of 2'-5' oligoadenylate synthetase activity were associated with HLA-DQA 4.6 phenotype (determined using the restriction enzyme Taq 1 and a DQA probe) and HLA-DR3 (determined serologically), whereas significantly lower mean levels of enzyme activity were associated with HLA-DQA 5.5 and HLA-DR7, in both IDDM and control subjects. An analysis of variance confirmed that these associations were independent 2'-5' oligoadenylate synthetase genotype. Likewise, a significantly higher mean level of enzyme activity was associated with the heterozygous 1/3 insulin-related genotype in the IDDM subjects only. This study therefore suggests that the possession of certain HLA haplotypes might be associated with differing levels of basal 2'-5' oligoadenylate synthetase activity.